The marine sediment-derived fungus Penicillium commune QSD-17 was re-investigated and cultured on rice solid medium. Two new compounds, isophomenone (1) and 3-deacetylcitreohybridonol (2), together with seven known derivatives (3-9), were identified. Their structures were determined by spectroscopic analysis.
Recently, an OSMAC (one strain-many compounds) approach was proposed and widely applied to explore the chemical diversity of microorganisms. 4) Several studies have found that OSMAC is a powerful technique to make available the chemical diversity of fungi. 5, 6) As part of our recently initiated program to assess the chemical and biological diversity of marine-derived fungi, [7] [8] [9] [10] [11] we investigated the influence of culture conditions on metabolite production in the fungal strain Penicillium commune QSD-17, a marine-derived fungus isolated from a sediment sample collected in the South China Sea. When cultivated in liquid potato dextrose broth (PDB) medium, the fungus produced six new azaphilone derivatives as major metabolites.
11) However, when it was cultivated on two other liquid media (MH1 and MH2) as well as on rice solid medium, the HPLC profiles displayed differences, especially for the rice solid culture extract (Fig. 1) . Hence, we re-investigated the metabolites of the fungus on rice solid culture, and, this resulted in the isolation of nine secondary metabolites different from that of PDB cultivation 11) including two new compounds, isophomenone (1) and 3-deacetylcitreohybridonol (2), as well as seven known derivatives (3) (4) (5) (6) (7) (8) (9) , as shown in Fig. 2 . This paper describes the isolation of compounds 1-9.
Mass growth of the fungus was carried out in 1,000-mL Erlenmeyer flasks. The fungus was grown on rice solid medium (to 100 g of commercially available rice was added 0.6 g of peptone and 100 mL of sea water, and this was kept overnight prior to autoclaving) at room temperature under static conditions for 30 d. The rice culture (100 flasks) of the fungal strain was extracted with EtOAc. The crude extract obtained was dried and partitioned between n-hexane and 90% MeOH. The 90% MeOH-soluble material (20 g ) was subjected to column chromatography (CC) over silica gel, with elution with different solvents of increasing polarity (from light petroleum to methanol) to yield eight fractions (fractions 1-8) on the basis of TLC analysis. Fraction 4 (5.3 g) was further purified by CC on silica gel with a CHCl 3 -CH 3 OH gradient (from 80:1 to 5:1), Sephadex LH-20 (CH 3 OH), and Lobar LiChroprep RP-18 to afford compounds 3 (267.6 mg), 4 (5.5 mg), 5 (6.2 mg), 6 (3.6 mg), 7 (7.2 mg), and 8 (6.8 mg). Fraction 5 (2.9 g) was further purified by CC on silica gel by elution with a CHCl 3 -CH 3 OH gradient (from 80:1 to 1:1) and with Sephadex LH-20 (CH 3 OH:H 2 O, 1:1) to yield compounds 1 (2.5 mg), 2 (3.2 mg), and 9 (7.2 mg).
By detailed analysis of the spectroscopic data, the structures of the seven known compounds were identified as citreohybridonol (3), 12) meleagrin (4), 13) conidiogenones B (5), C (6), D (7), and F (8), and conidiogenol (9). 14, 15) Compound 1, ½ (10) revealed that the structures of these two compounds are very similar 16, 17) except that, the methylene signal of C-2 at C 35.2 and the oxymethine signal of C-3 at C 70.9 in 10 was replaced by an oxymethine signal at C 69.4 and a methylene signal at C 39.2, respectively, in the 13 C NMR of 1.
y To whom correspondence should be addressed. (H-3a) , and 1.91 (H-3b), were observed. This observation was supported by correlations of H-2 with H-3 and H-4 in the 1 H-1 H COSY spectrum. In addition, the 3 J correlations of H-15 with C-3 and C-5 in the HMBC spectrum also supported this deduction (Fig. 2) .
The relative configuration of 1 was determined by NOESY experiments. The NOE correlation of H-2 with H-4 indicated cis-orientation of them, while the NOE correlations of H-6 with H 3 -14 and H 3 -15 suggest that these protons are on the same side of the dicyclic system. Thus the structure of compound 1 was determined. It was named isophomenone.
Compounds 2 and 3 had very similar structures. Compound 3 was identified as citreohybridonol. It was isolated from Penicillium citreo-viride B. IFO 4692 and 6200 hybrid.
12) It was found to exist in equilibrium between two tautomers on the D ring in CDCl 3 and CD 3 OD, causing in difficulties of NMR data assignment. 12) We measured its 1D and 2D NMR spectra in DMSO-d 6 and by detailed analysis of the spectroscopic data as well as by comparison with reports in the literature of its analogs. 12, 18, 19) This allowed full assignments of the 1 H and 13 C NMR data (Table 1) . After elucidating the structure of 3, structural elucidation of the new compound 2 was straightforward due to its close relationship to 3.
Compound 2, ½ (Table 1) . However, the two carbon signals of the acetoxyl group at C-3 resonating at C 169.6 (COCH 3 ) and 20.7 (COCH 3 ) in 3 disappeared in the 13 C NMR of 2. Moreover, the methyl proton signal of the acetoxyl group resonating at H 1.99 in 3 was missing in the 1 H NMR spectrum of 2. This indicates that the acetoxyl group at C-3 in 3 was replaced by a hydroxyl group in 2. The relative configuration was determined by NOESY experiments and by comparison reports in the litera- Secondary Metabolites of the Marine-Derived Fungus Penicillium communeture. 12, 18, 19) The NOE correlations of H 3 -24 with H-5 and H-6 and of H -7 with H-5 and H-9 indicated that these protons to be present on the side of the tetracyclic system (Fig. 2) . On the other hand, H-3, H -7, H 3 -20, H 3 -22, H 3 -25, and H 3 -19-OMe were arranged on the side based on the NOE correlations observed of H 3 -20 with H 3 -22 and H 3 -19-OMe, of H 3 -22 with H -7, and of H-3 with H 3 -25. To date, all the reported naturally occurring meroterpenoid derivatives of this class possess the same relative configuration as that assigned to 3.
12,18,19) The structure of compound 2 was thus assigned, and it was named 3-deacetylcitreohybridonol.
The new compounds, 1 and 2, were tested for antimcirobial activity 20) against Bacillus subtilis, Candida albicans, Pseudomonas aeruginosa, P. fluorescens, and MRSA (methicillin resistant Staphylococcus aureus), But none of them displayed obvious activity (MIC > 256 mg/mL). 
